An efficient microwave-assisted protocol for the synthesis of fluorinated coumarino sulfonamides 3 was achieved. First the fluoro arylamines were reacted with methyl 2-chlorosulfonyl acetate to afford compounds 2 followed by Knoevenagel condensation with substituted salicylaldehydes to give fluorinated coumarino sulfonamides 3. Comparison of conventional and microwave irradiation showed the later procedure required shorter reaction times, generally gave higher yields and was applicable to a larger set of substrates.
Introduction
Coumarin and its derivatives occur widely in nature, and have been exploited in biological, chemical and physical fields. They are one of the most important classes of organic compounds and they are found to possess several biological activities.
1 Conventional routes for the synthesis of coumarin-containing compounds involve the Pechmann reaction -condensation of phenols and β-keto esters -in some cases reaction mixtures were allowed to stand overnight or for a number of days or were heated above 150 o C. Chromones may also be formed as byproducts under some conditions. 2 Microwave-assisted enhancement of Pechmann reactions was recently shown to have some advantages but the yields of coumarins thus obtained were very low. 3 Amongst new catalysts, are ionic liquid [bmim] [HSO 4 ] reported by Singh et al., 4 a polyaniline supported acid catalyst developed by Palaniappan, 5 and Nafion resin/silica nanocomposites 12 We report here a rapid and efficient microwave-accelerated method to synthesize fluorinated coumarino sulfonamides by Knoevenagel condensation of methyl fluoro anilino sulfonylacetates with substituted salicylaldehydes. Our aim was to introduce fluoro and sulfonamide moieties into coumarin side-chains hoping for an improvement of biological activity because incorporation of fluorine to various heterocycles is known to influence the biological/pharmacological activity. Further, the sulfonamide moiety itself possesses important antibacterial, 13 anti-inflammatory, 14 and antitumor activity.
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Results and Discussion
All the reactions were carried out under both microwave irradiation and normal reflux conditions. The title compounds, fluorinated coumarino sulfonamides 3 were prepared via a twostep reaction. The first step involves reaction of fluoro arylamines 1 and methyl 2-chlorosulfonyl acetate to give 2. The second step involves Knoevenagel condensation of anilino sulfonylacetates 2 with substituted salicylaldehydes to afford fluorinated coumarino sulfonamides 3 as shown in Scheme 1. Comparisons of the two steps by conventional and microwave methods are depicted in Table 1 . Formation of the desired compounds was accelerated by microwave irradiation being obtained in 5-12 minutes with higher yields as compared with the conventional method. In a typical experiment, fluoro arylamines 1 and the sulfonylchloride were mixed in a sealed tube to afford compounds 2. The Knoevenagel condensation of 2 with substituted salicylaldehydes led to N-fluoroaryl-coumarin-3-sulfonamides 3 (Scheme 1). The different entries and isolated yields in comparison with those in conventional condition are given in Table  1 . The reactions were carried out using three different fluoro arylamines 1 and six substituted salicylaldehydes.
This process worked well for all types of fluoro aromatic amines and salicylaldehydes, regardless of their electronic and steric nature, giving the desired products in a much shorter time and with better yields as compared to those from conventional conditions.
Conclusions
To summarise, we have developed an efficient microwave-assisted protocol for the synthesis of fluorinated coumarino sulfonamides starting with fluoro arylamines and methyl 2-chlorosulfonyl acetate followed by Knoevenagel condensation of the obtained anilino sulfonylacetates with substituted salicylaldehydes to afford fluorinated coumarino sulfonamides. Compared with the conventional method, this procedure uses more friendly reaction conditions, shorter reaction times, generally gives higher yields and has been applied to a larger set of substrates. Most of these new compounds exhibit good biological activities. Further, bioassays are underway.
Experimental Section
General Procedures. Melting points were measured on a Buchi instrument using open capillaries uncorrected. IR spectra were recorded with an IR spectrophotometer Nicolet impact spectrometer using KBr pellets and 1 H NMR spectra were recorded on Bruker 300MHz spectrometer in CDCl 3 +DMSO-d 6 with TMS as internal reference. The chemical shifts are expressed as δ ppm and coupling constants are in Hz. All new compounds were analyzed for C, H, N and the results were in acceptable range. Microwave KMIC-1.5KW (domestic oven made in Korean Microwave Instrument Co.) was used to carry out the reactions.
General procedure for the microwave-assisted synthesis of title compounds 3 Reactions were carried out in a sealed pressure tube in a microwave oven. The tube was irradiated for 1 minute and then the oven was opened, and the hot water contained in the beaker was changed. After 1 minute resting time, another 1 minute of irradiation was applied followed by 1 minute of resting and water changed repeatedly until the reaction was completed. When a microwave-active solvent ethanol and few drops piperidine was used, the sample was irradiated with 30 seconds of resting and the water was changed every time. To ensure that the temperature of the solvent did not rise too much, the volume of water used was at least 3-4 times that of the organic solvent. The reaction was monitored by checking the TLC every minute in the first case. All the other reactions were carried out by checking the TLC after 5 minutes. 
N-(2-Fluorophenyl)-coumarin-3-sulfonamide (3a
